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Abstract 
This paper aims to examine the relationship between oil price risk and Tehran stock exchange returns during the period 2003- 2014. 
Due to the existence of great shocks for oil price in the period and therefore its effect on the trend of Tehran stock exchange, the 
risk of oil price is calculated under The Value at risk (VaR) model in this study. Hence, we apply three approaches including 
Gregory & Hansen, Saikkonen & Lütkepohl, and Johansen trace test which are performed in the framework of structural breaks 
existence in order to evaluate the long-run relations among the variables. The results indicate a long-term relationship between oil 
price risk and Tehran stock market returns. The results also show a significant impact of international sanctions imposed on the 
Iranian nuclear file on the Tehran stock exchange 
© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of SCIJOUR-Scientific Journals Publisher. 
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1. Introduction 
Stock Exchange in an economy is known as an official and organized capital market and its task is to equip and 
allocate financial resources and turning them into capital. Hence, strengthening capital market which leads to more 
mobilized and more optimal allocation of financial resources causes increased capital and optimal allocation of capital 
throughout the country and helps the economic growth and development.  
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While, in order to attract financial resources, the capital market has to compete with other financial markets. A 
market which has more returns and lower risk can be more successful in attracting more resources. Thus, in order for 
the capital market to can be more successful in resources mobilizing and turning those into capital, its returns and risk 
should be investigated.  
Many factors may affect stock exchange returns. One of these factors is the oil prices and oil shocks. Oil and its 
products are used throughout the world as most important energy source in production processes. Hence, the 
fluctuations in oil prices may affect production cost and profitability of firms. For the exporting countries, oil is 
considered as most important income source and the oil prices and its fluctuations can affect the real sector as well as 
capital market through this channel so that in many countries which have inappropriate management of oil revenues, 
rising oil prices leads to increased government revenues and increased monetary base which has an inflation effect. 
Increased inflation has also a positive impact on stock prices.  
Nowadays, it is an accepted issue that the crude oil prices impose a significant impact on economic activities and 
since the stock market acts as barometer of economy, the oil prices probably play a critical role in behavior of stock 
prices. The oil price risks may affect stock returns via at least two channels.  
The first channel, fluctuations in oil prices may affect firms’ future cash flows since the oil is a key input in the 
production of a lot of goods. Higher oil prices increase firms’ production costs, depressing corporate profits and 
decreasing stock prices (Arouri and Nguyen, 2010; Sadorsky, 1999). The second one, oil price fluctuations can also 
affect discount rate used in standard equity appraisal models. Often, rising oil price shows inflationary pressures which 
central banks control through increasing interest rate, which in turn has a negative effect on share prices through the 
discount rate (Huang .et.al.1996; Mohanty .et.al.2011).  
Thus, the effect of increasing oil prices on the stock markets of net oil importing countries should be negative. In 
contrast, increasing oil prices must have a positive effect on the stock markets of net oil exporting countries in the 
form of higher income and wealth effects. However, the empirical evidence on the response of stock markets to oil 
shocks is different. One possible justification for this lack of deterministic results might be that the link between oil 
and stock prices is not stable over time (Alouie .et.al. 2012; Broadstock .et.al.2012; Filis .et.al. 2011).  
As such, theoretically, oil price movement is an affecting factor in the stock market. Practically, some researchers 
such as Zhu .et.al. (2001) and Rumi Masih .et.al. (2011) have shown the oil-stock market link in different economies 
using econometrics relations. While, the world economy especially, Iranian economy has faced numerous structural 
breaks. The matter of structural changes has significant importance in analyzing time series. Structural developments 
in many of time series might be due to the various reasons such as economic crises, political changes, war, and so on. 
What has high importance is that if such structural developments do not observed in trend of time series and do not 
used in econometrics’ estimations cause the results to have bias towards spurious result (Leybourne and Newbold, 
2003).  
As such, in this paper, in order to examine the long-run relationship between equity exchange market and oil price 
risk in Iranian economy we use the models of Gregory & Hansen, Saikkonen & Lütkepohl, and johansen trace test 
which are implemented in presence of structural breaks. The paper has been organized as follows: section 2 reviews 
the oil prices- stock markets link. Section 3 presents data used and data analysis. And finally, section 4 concludes the 
paper. 
2. Literature review 
Most strategic market in the current world is which, indeed, is the core of pricing energy supply and providing raw 
material for industrial plants. Oil has a partially organized market and hence deriving black gold prices via supplying 
cartels is feasible. Theoretical justification of using oil price movements as an affecting factor in the stock market 
might be that the equity value is equal to sum discounted value of expected future cash flows. These cash flows may 
distinctly be affected by macroeconomic variables such as oil shocks. In oil importing countries, increasing oil prices 
is as decreasing expected value of future cash flows both directly and indirectly. But, in oil exporting countries 
increasing oil prices should have a positive impact on government budget revenues, government public expenditure 
and aggregate demand. Given the critical role of crude oil in the world economy, a large portion of empirical studies 
have attempted to clear the impact of oil price shocks on real economy since the first oil crisis of 1970s (Cunado and 
PerezdeGracia, 2005). Generally, there is no consensus on the nature of the link between oil prices and stock returns. 
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Using the Markov regime change model, Aloui and jammazi (2009) showed that the increase in oil prices influence 
the stock returns fluctuations in UK, France, and Japan. In another study, using VAR-GARCH model, Arouri .et.al. 
(2011) in addition to show the existence of the oil-stock market relationship in countries of Persian Gulf area showed 
that the oil crisis in 2008 has led to increase of oil price shock on equity market. Also, Arouri .et.al. (2012) andsu-
fang li .et.al. (2012) have shown the existence of a significant relationship between oil prices and stock market. Unlike 
these researches indicating the existence of oil price-stock market relationship, some researches like Cong .et.al. 
(2008), Chang .et.al. (2009), and Apergis and Miller (2009) showed the lack of such a relationship. About the sign of 
this relationship the various studies does not show similar results. 
Some studies like Ciner(2009) , Oberndorfer(2009), Miller and Ratti (2009), Park and Ratti (2008) and Filis (2010) 
document the significant negative impact of oil price movements on stock returns. In contrast, a number of recent 
researches such as El-sharif .et.al. (2005), Zhanga and Chena (2011), Lie .et.al. (2012), and Mollick and Assefa (2013) 
report the positive response of stock markets to the oil shocks. Whereas, many studies have been conducted on the 
impact of oil shocks on equity market using various methods like linear regression, VAR models, VECM, 
cointegration techniques, GARCH models or wavelet analysis, so far a few studies have shown the impact of oil risk 
on stock market. Using CAPM, international multi-factor model, Basher and Sadorsky (2006) investigated the impact 
of oil risk on stock market of 21 countries and Filis (2014) examined the effect of oil risk on industrial sector of 
Spain’s stock market by calculating oil risk using CAPM model. In this paper it is attempted to examine the impact 
of oil price risk on stock market returns in Iran as one of the largest oil producers. Following some studies like Miller 
and Ratti (2009) and Broad stock .et.al. (2012) which have shown the effect of structural change on the link of oil and 
stock market, in this study, we investigate the relationship between oil price risk and stock market returns in the 
presence of structural breaks using tests of structural breaks (Gregory-Hansen, Siknen&Lotkipol, and johansen trace 
test). This paper, to our knowledge, is the first attempt for this aim. 
3. Data and empirical results 
3.1. Data 
In this paper, we examine the long-run relationship between oil price risk and Tehran stock exchange returns. In 
order to compute oil price risk we use daily prices of OPEC oil basket. It is notably that, totally OPEC produces over 
than 40% of world total oil production indicating the influence of this organization on the oil market. Since Iran is one 
of the OPEC members, we have used the price of OPEC oil basket to calculate the oil price risk in Iran.  
Also the VAR model has been used to estimate the oil price risk. The Value at risk measure (VaR) does not have 
most limitations of traditional methods of risk management such as normality assumption, returns distribution, the 
lack of attention to time horizon, or liquidity of financial assets. The Value at risk measure (VaR) is a responder for 
complexities of financial tools such that it can summarizes various risks into a value. There are many methods to 
calculate the Value at risk (VaR) measure. These methods can be divided into two types of parametric and 
nonparametric types. In the present paper, we estimate the oil price risk using the parametric method of normal The 
Value at risk at the confidence level of 95% and for a monthly pattern.  
The period under study is 2003/01 to 2014/10. In this period both world market and equity exchange market have 
faced the most fluctuations. Since the middle 1980s to September of 2013 the price of per oil barrel was reached over 
than 30$ and also in the August of 2005 was risen to 60$ so that in Joan 2008 was reached to 147.3 dollars. But, due 
to the world downturn in the same year, the oil price was significantly declined. After this date, the oil price 
continuously had some fluctuations until that in the second half of 2014 because of supply surplus loss over than 30% 
of its value which this amount has been unprecedented in the few last years. 
 Tehran equity exchange index in the early 2003 has been about 5000 units. But due to the implementation of 
privatization policies and increasing oil prices especially after 2008, this index also experienced a growing trend until 
in the middle 2011 was reached 18000 units. Due to the intensification of economic sanctions and subsequently the 
sever decline in Iranian oil revenues, in this year the interest rate was experienced a very high growth and increasing 
interest rate caused increase of the value of burse companies and these factors eventually led to the increase of the 
Tehran equity exchange index, so that in December 2013 this index was reached 89501 units. But, due to increasing 
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revenue of petrochemical companies which have a significant share in Tehran stock exchange and void of liquidity 
from exchange, the aggregate index was faced many downfall and was reached 70000 units. 
In this research, the monthly data of Tehran exchange has been used for the index of Tehran exchange total returns. 
3.2. Unit root test 
If variables used in the model are non-stationary, the resulting ܴଶmay bevery high while there is no relation or 
concept among model variables which this causes the researcher to inaccurately inference about the relationship 
among the variables. In this paper, in order for checking stationary of variables, we use two methods of Dickey & 
Fuller (1981) and Perron (1988). The results of these tests are reported in tables 1 and 2. 
 Table 1. Checking stationary of variables using Dickey &Fuller (1981) test. 
Oil price risk D(index) index Include in test equation 
[4.213272]* 
Prob= 0.0009 
[18.64894]* 
Prob=0.0000 
[2.438713] 
Prob=1.0000 
Constant 
[ -4.261737]* 
Prob= 0.0048 
[11.07860]* 
Prob= 0.0000 
[0.429879] 
Prob=0.9990 
Constant, Linear Trend 
[ -1.561657] 
Prob= 0.1110 
[ -7.430483]* 
Prob= 0.0000 
[3.631636] 
Prob=0.9999 
None 
 
* Significant at 1% level 
The values inside [] indicate the T-Statistic  
Table 2. Checking stationary of variables using Fillips and Perron (1988) test. 
Include in test equation index D(index) Oil price risk 
Constant [ -3.378061] 
Prob=0.0134** 
[ -38.96191] 
Prob=0.0001* 
[ -5.616223] 
Prob= 0.0000* 
Constant, Linear Trend [ -7.937144] 
Prob= 0.0000* 
[ -44.08126] 
Prob= 0.0001* 
[ -5.893333] 
Prob= 0.0000* 
None [ -1.222997] 
Prob= 0.2024 
[ -35.08670] 
Prob=0.0000* 
[ -2.250937] 
Prob= 0.0240** 
 
* And ** indicate significance at 1% and 5% level, respectively. 
The values inside [] indicate the T-Statistic  
Based on the Dickey&Fuller test the variable of returns index is I (1) for all three models, while the variable of oil 
price risk is I (0) in the cases where the intercept as well as intercept and trend included and is non-stationary in the 
case of without intercept and trend. The results of Perron test show that the variable of oil price risk is I (0) for all 
three states, while the variable of exchange returns index is I (0) in the cases where intercept as well as intercept and 
trend are included and is I (1) in the case of without intercept and trend. 
Perron (1989) showed that if time series data have a sudden change or mutations and the unit root test does not take 
into account this change, this will lead to false acceptance of unit root null hypothesis. Zivot & Andrews (1992) 
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developed Perron proposed model for checking data stationary in the presence of a structural break. They believed 
that considering structural breaks as exogenous might lead to incorrect results. Based on Perron main test (1989), they 
proposed a model where the time of structural break is endogenously determined. In this method a regression is 
estimated for each possible break in data from the year after the beginning year to the year before the last observation. 
Perron (1997) also has introduced another method for examining variables stationary in the presence of an endogenous 
structural break. Table 3 and 4 present the results of Zivot & Andrews (1992) and Perron (1989) tests. 
Table 3. Checking variables stationary using Zivot & Andrews (1992) test. 
Include in test 
equation 
index D(index) Oil price risk 
Constant [ -2.596206] 
(2012M12) 
[ -11.65755]* 
(2012M10) 
[ -5.284366]** 
(2008M07) 
Trend [ -3.115547] 
(2012M01) 
[ -11.32434]* 
(2009M02) 
[ -5.049627]* 
(2008M12) 
intercept 
and trend 
[ -3.101814] 
(2011M12) 
[ -11.68243]* 
(2012M10) 
[ -5.982917]* 
(2008M07) 
 
* And ** indicate significance at 1% and 5% level, respectively. 
The values inside () indicate the time of structural break 
The values inside [] indicate the T-Statistic  
Table 4. Checking variables stationary using Perron (1997) test. 
Include in test equation index D(index) Oil price risk 
Constant [ -2.883008] 
(2012M11) 
[ -19.54793]* 
(2012M08) 
[ -6.802521]* 
(2008M06) 
Trend [ -3.452242] 
(2012M01) 
[ -19.48238]* 
(2009M01) 
[ -6.270735]* 
(2009M02) 
intercept and trend [ -3.500349] 
(2011M10) 
[ -19.56097]* 
(2012M10) 
[ -7.094405]* 
(2008M10) 
 
* And ** indicate significance at 1% and 5% level, respectively. 
The values inside () indicate the time of structural break 
The values inside [] indicate the T-Statistic  
Comparison of the results of above four tests indicates that involving structural break for examining stationary of the 
variable of oil price risk in the case of without intercept and trend and the variable of exchange returns index for the 
cases of with the intercept and with the intercept and trend yields different results. Also, the time of determined 
structural breaks in both tests indicate the impact of oil price shock in 2008 on oil price risk and the significant impact 
of nuclear sanctions on Tehran stock exchange returns. 
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3.3. Cointegration 
Non-stationary creates numerous econometrics problems. One of the most troublous problems is related to the 
general prediction of macroeconomic theory that there should be a stable and long-run relationship between the levels 
of specific economic variables. That is, the theory mostly states that some sets of variables cannot far away so much 
from each other. But, if several single time series are integrated of degree one, then that variables might have a 
cointegration relationship. The cointegration relationship of these variables is stationary however they are not 
individually stationary. If these variables are cointegrated cannot far away so much from each other in the long term. 
In contrast, the lack of cointegration says that such variables do not have a long-run relationship. 
Johansen & Juselius (1990) introduced the maximum likelihood with full information method as a method of 
examining long run relationship between variables. The advantage of this method than the older methods is that that 
methods obtained only one long run relationship among variables, while the method provided by Johansen & Juselius 
able to detect all cointegration relations existed in the system. Also, in this method there is no need to separate variables 
into two groups of endogenous and exogenous variables and all variables are endogenously included in the system. 
This technique has been based on VAR unrestricted model. table 5 represents the results of Johansen & Juselius. 
                  Table 5. The results of Johansen & Juselius (1990) test. 
Trace  
Hypothesized  Trace 0.05  
No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 
 
None   0.380844  78.53679  18.39771  0.0001 
At most 1   0.093422  13.33856  3.841466  0.0003 
 
Maximum Eigenvalue  
Hypothesized  Trace 0.05  
No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 
 
None   0.380844  65.19823  17.14769  0.0000 
At most 1   0.093422  13.33856  3.841466  0.0003 
 
 
The results of Johansen & Juselius test indicate the existence of at least one long-run relationship between the 
variable of oil price risk and Tehran exchange return. 
One of the disadvantages of Johansen & Juselius method is inattention to structural breaks. Konitomo (1996) states 
that the cointegration tests which do not allow for including structural changes in the system, may show a spurious 
Cointegration relationship. Unlike the common cointegration techniques such as Engel-Granger and Johansen & 
Juselius which do not pay attention at all to potential structural breaks, Gregory & Hansen (1996) provided a test for 
examining cointegration which are based on performing statistical tests on the residual terms and estimate 
cointegration relations with the presence of potential structural breaks. One of the obvious advantages of this test is 
that endogenously estimate the breaking point. Table 6 reports the results of this test for examining the long run 
relationship between oil price risk and Tehran stock exchange returns. 
Table 6. The results of Gregory & Hansen (1996) test. 
Model ADF ܼఈ ܼ௧ 
Level Shift -19.84766* 
(2012M08) 
-197.1311* 
(2004M08) 
-26.27547* 
(2012M07) 
Level Shift with Trend -19.85029* 
(2012M08) 
-196.8665* 
(2008M05) 
-26.27679* 
(2012M07) 
Regime Shift -19.54762* 
(2009M02) 
-200.2159* 
(2012M11) 
-26.16050* 
(2010M12) 
 
* Significance at 1% level 
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The values inside () indicate the time of structural break. 
As the results show, all three tests of ADF, ܼఈand ܼ௧ imply the long-run relationship between oil price risk and stock 
market. All of ADF test (in levels and in levels and trend) and ܼఈ(change in regime) and ܼ௧show intensification of 
nuclear sanctions which has had a significant effect on Iranian economy as the structural break year in the model. Also 
tests of ADF (changing regime) and ܼఈ (change in intercept and trend) show the 2008 oil price shock as the structural 
break year in the model and ultimately, model ܼఈ (change in levels) shows 2004 which had faced some changes in oil 
prices as the structural break year in the model. 
Saikkonen & Lütkepohl (2000) introduced a test for cointegration examining the impact of two potential structural 
breaks in long-run relationship between variables. This test allows for transition in the mean of data generating 
process. Since most standard data generating processes show breaks created by exogenous phenomena these 
researchers suggest that the level of data transition in the time series should be considered. This performed to correct 
deduction about cointegration degree of system. This test examines the consequence of the existence of structural 
breaks in the system based on the multiple frameworks of Johansen & Juselius. The disadvantage of this method is 
exogenously determination of structural breaks. The results of this test are reported in the table 7. Also, in this paper 
in order to investigate the long-run relationship between oil price risk and Tehran stock exchange returns, the Johansen 
trace test which is conducted in the presence of two exogenous structural breaks, has been used. Table 8 reports the 
results of this test. In two tests of Saikkonen & Lütkepohl, and Johansen trace test we have used two dummy variables 
of 2008M07 (the oil price shock in 2008) and 2010M10 (the influence of oil sanctions on Iranian economy) which the 
previous models have shown the structural effect of these two shocks on the model. 
                           Table 7. Saikkonen & Lütkepohl (2000) test. 
trend and intercept 
r0  LR       pval     90%      95%      99% 
 
0   150.54   0.0000   13.88    15.76    19.71 
1   24.73    0.0000   5.47     6.79     9.73 
intercept 
r0  LR       pval     90%      95%      99% 
 
0   150.54   0.0000   13.88    15.76    19.71 
1   24.73    0.0000   5.47     6.79     9.73 
 
                           Table 8. Johansen trace test. 
trend and intercept 
r0  LR       pval     90%      95%      99% 
 
0   164.16   0.0000   33.83    36.82    42.88 
1   34.33    0.0001   16.41    18.58    23.11 
intercept 
r0  LR       pval     90%      95%      99% 
 
0   157.38   0.0000   28.24    30.64    35.47 
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1   27.55    0.0005   14.06    16.10    20.41 
 
 
Based on the results of both tests there is a co-integrating relationship between two variables of oil price risk and 
Tehran stock exchange at 99% significance level. 
4. Conclusion 
Development and evolution of cointegration analysis provides a possibility of examining the relations between 
economic variables and stock markets. In this research, the oil price risk has been calculates using VaR model and the 
relationship between oil price risk and Tehran stock exchange returns has been analyzed.  
Since the Iranian economy and oil world market have faced several shocks and therefore existence of structural 
breaks in variable, in this paper we have used two models of Zivot & Andrews and Perron (1989) examining the order 
of variable stationary besides applying Gregory & Hansen , Saikkonen & Lütkepohl, and Johansen trace tests to 
evaluate the co-integrating relations. Additionally, in order to compare the impact of structural break on stationary 
and cointegration, the models which implemented in the absence of structural breaks have been used. All models used 
for examining cointegration indicate the existence of a long-run relationship between oil price risk and stock market 
returns. Presence or absence of structural breaks in the model has had no significant impact on the results during the 
studied period.  
The results of this research confirm the influence of abundant and big shocks on Iranian stock market which the 
international sanctions during the studied period might be one of its most important instances. The test of Zivot & 
Andrews and Perron (1989) and Gregory & Hansen show the year 2012 as the structural break year which is concurrent 
with intensification of international sanctions against Iran. This break is endogenous. Models of Saikkonen & 
Lütkepohl, and johansen trace test also confirm this. 
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